Cdx2 as a marker for neuroendocrine tumors of unknown primary sites.
The transcription factors CDX1 and CDX2 are homeobox genes that regulate development of the epithelium of the small and large intestine. A few studies have shown that Cdx2 protein expression is useful in the diagnosis of adenocarcinomas as well as neuroendocrine tumors of the small and large intestine. To examine the utility of Cdx2 in recognizing neuroendocrine tumors of unknown primary sites, we analyzed 224 primary and metastatic neuroendocrine tumors by immunohistochemistry. The specificity of the antibody reaction was confirmed by Western blotting. Cdx2 antibody stained all primary and most metastatic midgut carcinoid tumors. A few rectal and pulmonary carcinoids were positive, while gastric carcinoids were negative for Cdx2. One of five small cell carcinomas (20%) of the colon was positive for Cdx2, while all pulmonary small cell carcinomas were negative. Neuroendocrine tumors of the pituitary, parathyroid, medullary thyroid carcinomas, paragangliomas, pheochromocytomas and Merkel cell carcinomas were all negative for Cdx2. Western blot analysis of seven cases showed a 40 kDa band in both primary and metastatic midgut carcinoid tumors. These results indicate that Cdx2 can be very useful in recognizing metastatic neuroendocrine carcinomas of unknown primary sites, especially when they are derived from the small intestine.